Introduction
Over the last two decades, a number of changes have been made to Vietnamese law to improve the rights and economic situation of women. The 2003 Land Law allowed for the joint titling of land, which primarily affected women in allowing them to be named on their husband's land title. The gender equality law implemented in Viet Nam in 2006 aimed to ensure equal rights of women in all aspects of economic and political life. These changes were partly driven by efforts to attain Goal 3 of the Millennium Development Goals (MDGs) which was to 'Promote Women and Empower Women'. With the end of the timeframe for completion of the MDGs upon us, examining gender disparities and how they have evolved over the last decade is timely. In this paper we examine gender differences in rural Viet Nam for the period from 2008 to 2014.
Other studies have found that the economic situation of women in Viet Nam has improved, but that gaps still remain. In 2011, for example, the World Bank Viet Nam Country Gender Assessment pointed to significant progress in relation to poverty and wellbeing, employment and livelihoods, and political participation (World Bank 2011) . This report highlighted a number of gender differences that still remained, including wage disparities (although much improved), the overrepresentation of women in more vulnerable jobs, vulnerability of older women, particularly in rural areas, and a lack of voice among women in public positions. More specifically, in relation to changes in the Land Law, Menon et al. (2013) and Newman et al. (2015) find positive impacts of land titling, and in particular joint land titling where women are included in the land registration, on welfare outcomes for women and households more generally. Indeed, it is now widely acknowledged that promoting gender equality within households and in particular putting resources under the control of women, can significantly improve welfare and progress the development process (Duflo 2003) . As such, in addition to gender equality being an end-goal in itself, promoting gender equality will also contribute to development through the impact that female empowerment has on the welfare of families, and children in particular, in relation to, for example, nutrition and education. 1 In this paper we use the Vietnam Access to Resources Household Survey (VARHS) to analyse the extent of gender inequality in the welfare of households and individuals living in rural areas.
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VARHS covers a representative sample of 2,181 rural households in 12 provinces of Viet Nam and gathers detailed information on the economic activities and wellbeing of households and their members. The same households were surveyed every two years between 2008 and 2014, creating a rich panel database that allows analysis of the extent of gender inequality and how it is changing over time.
We consider the two distinct groups of women living in rural Viet Nam. We first examine female-headed households, the majority of which are headed by widows (68 per cent). These account for around 20 per cent of the VARHS sample and so represent a significant proportion of rural households. Using the balanced panel of 2,181 households, we compare the economic situation of female-headed households with their male counterparts and find that they are a very different socioeconomic group that is particularly vulnerable. Second, we focus our analysis on individuals rather than households. We make use of the rich data collected through VARHS on each individual within each household. We examine the economic status of women (adults) relative to men and examine how the welfare of each group, relative to each other, has evolved over the 2008-14 period. We focus on three sets of outcomes, namely: health, education, and economic activities, and use a cohort analysis that allows us to compare the characteristics of women and men within given age brackets over time.
We conclude our analysis with an examination of the extent to which female empowerment has taken place in Viet Nam and whether this has led to increased household welfare outcomes. This analysis is motivated by the literature mentioned above which proposes that resources held in the hands of women are good for economic development and in particular for household and child welfare outcomes. We measure female empowerment using three measures: the proportion of income that a women earns from waged employment (on the assumption that this income is more likely to be kept by the woman), whether or not the woman is in charge of managing the household land, and whether or not the woman has joint property rights to the land that she and her spouse farm. Using the full panel dataset from 2008 to 2014, and excluding female-headed households, we examine the relationship between these empowerment indicators and household consumption.
The paper is structured as follows. In Section 2 we examine the characteristics of female-headed households in terms of socioeconomic characteristics, income, and vulnerability. In Section 3 we present a cohort analysis using the individual level data focusing on four cohorts: 18-30-yearolds, 31-45-year-olds, 46-60-year-olds, and those aged 61 and over. In Section 4 we present measures of female empowerment and relate these measures to household welfare. Section 5 concludes.
Characteristics of female-headed households
Approximately one-fifth of households in the VARHS sample were headed by women. In this section we explore the characteristics of these households. Table 1 presents descriptive statistics for a variety of household characteristics disaggregated by the gender of the household head. Female-headed households were on average older than male-headed households and were less likely to have children. They were also much less likely to be married and most female heads (68 per cent) were widows. They were also less likely to be ethnic minorities and were less likely to have tertiary-level education than male-headed households. Despite lower income levels female-headed households had similar levels of food expenditure per capita to male-headed households, and had even higher levels in 2010. This could reflect the smaller average household size of female-headed households. It also suggests that where women have control over resources, general household welfare is higher, particularly relating to food and nutrition. 3 This latter explanation could also account for the fact that despite differences in household income the savings levels of female-headed households were also similar to those of male-headed households. While the actual level was lower in each year the difference was not statistically significant at conventional levels.
Female-headed households were worse off than their male counterparts in terms of other assets. The value of their durable goods 4 was much lower (significantly so in 2012 and 2014) and it appears that they had less access to credit, with much lower loan amounts than male-headed households. They also had much smaller land holdings (about half that of male-headed households). They were, however, more likely to have a red book (land use certificate for the land that they own). This suggests that securing property rights is more important for femaleheaded households than male-headed households. Note: a VND = Vietnamese Dong, 22,500 VND approximately equivalent to US$1; *** indicates difference significant at 1% level and ** at 5% level.
Source: Author's calculations based on VARHS 2008-14 survey data. Table 3 explores the income sources of female-headed households. They were less likely to rely on agricultural income and (although to a lesser extent) income from waged employment than male-headed households. In 2008 and 2010, they were more likely to earn income from household enterprises than male-headed households, but in 2012 and 2014, they were also less likely to earn income from this source. In terms of diversification, it is clear that between 2008 and 2014 male-headed households became less specialized in agriculture and more diversified into other types of activities. There is no evidence that female-headed households exhibited a similar pattern. The decline in the participation of female-headed households in economic activities over the sample period is likely due to the ageing of this group beyond the retirement age for women in Viet Nam (55 years), making it more likely that they are not engaged in any economic activities. Note: *** indicates difference significant at 1% level, ** at 5% level, and * at 10% level.
Source: Author's calculations based on VARHS 2008-14 survey data.
In Table 4 the vulnerability of female-headed households to income shocks is compared to that of male-headed households. In all years female-headed households were less vulnerable to natural shocks than male-headed households. This is likely due to the fact that they have less land and are less likely to engage in agricultural activities, which are more affected by natural shocks than other types of activities. There is some evidence, however, that they were more vulnerable to economic shocks, particularly in 2008 and 2014. This reflects the underlying vulnerability of female-headed households given that the majority were widowed, surviving on much lower income levels than other households. Note: *** indicates difference significant at 1% level, ** at 5% level, and * at 10% level.
It is clear from the analysis presented in this section that female-headed households in the VARHS sample were distinct from other households in a number of different respects. They were low-income households typically headed by widows. They had less land and were less engaged in agricultural activities than other households. They also had fewer assets more generally. They did, however, save as much as other households and had similar per capita food consumption levels, suggesting that they were equipped to cope with their lower standard of living. While the welfare of these households improved between 2008 and 2014, this has not been to the same extent as other households. This makes them a vulnerable group, particularly in the face of unexpected income shocks.
Cohort analysis
In this section we move away from focusing on female-headed households to examine the situation of women more generally. VARHS gathers detailed information at the individual level for all household members. This allows us to explore how female household members compare to male household members on a variety of different welfare measures and how their welfare, in absolute and relative terms, has improved over time. We examine welfare outcomes for four different cohorts: (i) 18-30-year-olds; (ii) 31-45-year-olds; (iii) 46-60-year-olds; and (iv) individuals over 60.
We consider three broad measures of individual welfare. First, we consider health outcomes using a general health indicator that records whether or not an individual suffered from any illness in the previous two weeks. For those individuals who were ill we disaggregated by whether they suffered from a chronic illness such as heart disease, respiratory disease or cancer, a mental illness, or some temporary condition such as cold/flu or an injury. Second, we consider two education outcomes: (i) whether the individual is literate; and (ii) the years of education attained by the individual. Third, we consider the economic activities of individual household members. We do not have information on the individual level of income of household members but we do know the amount of time spent engaged in different types of economic activities. We consider the number of days worked on aggregate and broken down by type of activity, including days spent working in agriculture, collecting common property resources, household enterprises, and waged employment. The latter two are more likely to be associated with an independent source of income for individuals and so we consider these superior from a welfare perspective.
Health outcomes
Table 5 presents differences in health outcomes for men and women in the VARHS balanced panel for the 2008-14 period. The incidence of illness declined for both men and women between 2008 and 2014 across all cohorts. There is also a change in the type of illnesses reported, with both chronic and mental illnesses much more common in 2014 compared with 2008. While this may be due to a higher incidence of these types of illnesses it could also be due to better detection and reduced stigma. There are few statistically significant differences between males and females in the incidence of illness and the types of illnesses reported, particularly in 2014. In 2008, for example, males in the 31-45, 46-60, and 60+ age groups were more likely to report that they had been ill in the previous two weeks. In 2014 there was no gender difference. In terms of the type of illness, males in the 31-45 age group in 2014 were much less likely than females to report that they suffered from a mental illness (26 per cent of ill men compared with 44 per cent of ill women). Overall, it is clear that health outcomes improved for all between 2008 and 2014 with no evidence of gender disparities.
Education outcomes
Differences between 2008 and 2014 in education outcomes for male and female cohorts are presented in Table 6 . In 2008, literacy rates were high for both males and females among all but the oldest cohort. In all cases, women outperformed men with significantly higher rates. Between 2008 and 2014 literacy rates did not change much in general. One exception was a large improvement in literacy rates for males over 60 years old who started out at a low rate of 63 per cent in 2008 climbing to 76 per cent in 2014. Females continued to outperform males on this measure in 2014 in all age cohorts. There were significant increases in the years of schooling for both men and women in all age cohorts. The most notable improvements were among 18-30-year-olds. Significant improvements for men are evident in the 46-60 age group and in the over 60s. Again women outperformed men on this outcome across all age cohorts in both 2008 and 2014. One exception was among the 18-30 age group where in 2014 there was no statistical difference in the average years of schooling of men and women.
Overall, there have been significant improvements in education across all age groups for both men and women. The former began from a lower base and some of the gaps between men and women in educational outcomes were closed between 2008 and 2014, particularly for younger age cohorts.
Economic activities
In the final part of the cohort analysis we examine differences in time use across time and gender. We focus on the days worked in different types of activities, including agriculture, common property resources, household enterprises, and waged work. Summary statistics are presented in Table 7 .
There were declines in the average number of days worked by men and women in all cohorts. This is explained in large part by the decline in the number of days spent working on agricultural activities. At the same time the average number of days spent in waged employment increased for all cohorts while the number of days spent in household enterprises increased for 31-45-year-olds.
Women worked significantly more days than men across all age cohorts. The gap in the average number of days worked grew between 2008 and 2014 for the 18-30 years cohort and the 46-60 years cohort. Women spent significantly more days in waged employment than men. In the 18-45 years cohorts they also spent more time collecting common property resources although the overall number of days spent in this activity was low. Men, on the other hand, particularly those in the 31-45 years cohort spent more days than women engaged in agricultural activities. It is not clear how the gender disparities in the economic activities of men and women might impact on welfare outcomes. On the one hand, the fact that women worked more days than men suggests that they face a greater burden of responsibility for generating income than men. Given that the time use data do not consider the amount of time spent performing household duties, the figures presented here could understate the gap between men and women. On the other hand, working for a wage could empower women by increasing the resources under their control, potentially leading to better welfare outcomes for them and their families. We explore this possibility in Section 4.
Female empowerment and welfare outcomes
In this section we use the balanced panel of data to perform a household fixed effects analysis of the impact of female empowerment on household welfare outcomes measured in various ways. We consider three different measures of female empowerment. First, following from the analysis presented in Section 3, we measure the extent of empowerment of female household members as the proportion of total days worked by women that are in waged employment. Second, we use an indicator variable for whether a female in the household is responsible for making decisions relating to the land that is owned by the household. Third, we use an indicator variable for whether a female's name is listed in the household red book. We restrict our analysis to households that are not headed by a female to ensure that we are capturing intra-household effects of female empowerment. Table 8 presents summary statistics for the evolution of these variables among the (balanced) VARHS sample of male-headed households over the four years. Increases in female empowerment measures are evident on most indicators. In particular, consistent with the story presented in Section 3, we find waged work made up a greater proportion of women's income in each year. Between 2008 and 2010 the number of households where a female household member made decisions in relation to the management of the land increased from 37 per cent to 41 per cent. There has, however, been no increase in this measure since 2010. The proportion of households where a woman was named on the land use certificatr increased significantly between 2008 and 2012 from around 11 to 17 per cent. By 2014, however, this proportion had declined to 2010 levels. Overall, these summary indicators provide some evidence of an improvement in female empowerment since 2008 but much less so in later years of the sample. In the final part of our analysis we explore the impact of female empowerment on household welfare. We use household expenditure on food as an indicator of welfare in our analysis. Food expenditure is generally considered a more reliable and accurate measure of welfare than household income given that it is less likely to be under-reported and is less likely to suffer from measurement error. The variable is constructed by aggregating the value of a set of food items consumed by the household in the previous month and is converted to real terms using a national food price index. To explore the relationship between female empowerment and household welfare on this measure, we estimate the following econometric model:
where wel ht is the welfare measure (food consumption per capita) for household h in time t; X h is a vector of household-specific variables, including characteristics of the household head, income, land ownership, the presence of a household enterprise, and the incidence of natural and economic income shocks; empower represents the three different measures of female empowerment; α h are household fixed effects that absorb all time-invariant household-specific characteristics such as, for example, the ethnicity of the household head; τ t are time dummies; and ε iht is a statistical noise term.
The results are presented in Table 9 . Column (1) describes the relationship between various household characteristics and food expenditure before any of the empowerment indicators are included. Most of the results for these control variables are as expected. Household consumption per capita was lower in bigger households and higher in households with more income. Assets were also highly correlated with household consumption: both durable goods and having a land use certificate or 'red book' were positively associated with food consumption per capita. One, perhaps surprising, result is that households that experienced economic shocks actually consumed more per capita than other households. This suggests that the coping strategies of these households in the face of economic shocks are more than adequate to ensure consumption smoothing. It should be noted that the sample considered here excludes femaleheaded households, which, as seen in Section 2, are a particularly vulnerable group. In column (2) we add the first empowerment indicator, namely the proportion of total days worked by women in waged employment. We find a positive and well-determined relationship, which suggests that the greater the proportion of a woman's time spent working for a wage, the greater the household's level of per capita food expenditure. In column (3) the second welfare measure is considered, namely whether or not a woman in the household manages the land. A similar result emerges. In column (4) we find a similar effect of a woman in the household being included in the land title or red book. In column (5) we include all measures simultaneously and find that all three results hold, suggesting that each empowerment measure has its own independent effect on household welfare. It should be noted that each model controls for differences in income, assets, marital status, age, presence of children, exogenous shocks, general trends in household welfare, and all time-invariant household characteristics. Even when these factors are controlled for, households where women are empowered have a higher level of welfare. While caution should be exercised in interpreting these results as causal, these findings provide some evidence that female empowerment and household welfare go hand in hand.
Conclusion
Viet Nam has made significant progress in relation to gender equality. However, as this paper reveals, significant gaps remain. Using data from the VARHS for 2008, 2010, 2012 , and 2014 we examine gender differences in the welfare of Vietnamese households and individuals and how they have evolved over this period.
Our analysis reveals that female-headed households are a distinct group within VARHS with very different characteristics from other households. They are low-income households and a large proportion of them are headed by widows. They have less land and are less engaged in agricultural activities than other households. Their welfare has improved over the period of analysis but not to the same extent as other households. In particular, they are more vulnerable to income shocks than male-headed households.
Focusing on the panel of individuals within VARHS households we performed a cohort analysis examining differences in the welfare of women and men within specified age groups and how these changed over time. A number of interesting findings emerge. First, we find that education outcomes improved for both men and women. In general, women outperformed men on literacy and years of education but this gap is closing over time. Second, we found overall declines in the number of days spent working in agricultural activities and an increase in days spent in waged employment for both men and women. This is consistent with the ongoing structural transformation in the Vietnamese economy. Interesting from a gender perspective, however, is that women spent more days working than men in all age cohorts, mainly due to significantly more days spent in waged employment, Moreover, for 18-30-year-olds and 46-60-year-olds this gap has widened over the sample period.
The last part of our analysis focused on indicators of female empowerment and the extent to which there is evidence of: (i) an increase in female empowerment over the 2008 to 2014 period; and (ii) whether female empowerment is associated with higher levels of household welfare as measured by food expenditure per capita. We find on the basis of three empowerment indicators (proportion of time spent in waged employment, whether women are involved in land management decisions within the household, and whether land is jointly titled in a female household member's name) that, in general, women were more empowered in 2014 than in 2008 but that the empowerment indicators have remained relatively static in the last few years. We find, though, a strong correlation between each indicator and household food expenditure per capita, suggesting an important link between empowering women and household welfare.
Overall, our findings suggest that efforts to promote gender equality, through, for example, the law on gender equality, should be stepped up to avoid a stagnation in the progress already made.
Moreover, building capacity for the empowerment of women by providing women with more agency as well as more resources has the potential to progress economic development in a significant way.
